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INOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma ydeOHOro Kypca «I'eomerpus» 0a30BOr0 ypOBHS s
oOyuarormuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepanbHOTO
rocyZIapCTBEHHOTO 00pa30BaTENBHOIO CTaHAAPTa CPEAHETro O0IIero o0pa3oBaHus,
C YyuéTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, MPEABABIAEMBIX K
MaTeMaTH4eCcKoMy OOpa3oBaHUIO, WU TPATUIUNA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus nporpamMMbl 00ecrieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETECHITUSIMH,
COCTABJISIFONIIUMU OCHOBY JJIS CaMOPa3BUTHsI M HENPEPHIBHOTO 00pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW I[I03HABATEIILHOTO pa3BUTHUS
JUYHOCTHU O0YYarOIIUXCS.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEIHEro oOLIero
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpEeAMETHbIX U
OPEIMETHBIX PE3YJbTATOB OOYUYEHHUS T'€OMETPUM B HAIPABICHUU JMYHOCTHOIO
pa3BuTus oOydaronuxcsi, (GopMUpPOBaHUS (PYHKIIMOHAIBHOM MaTeMaTUYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUMILINH. PazButue y oOyuarommxcs
NPaBWIBHBIX MPEJICTaBICHUNA O CYIIHOCTH M TMPOMCXOKJICHUH T€OMETPUUYECKHX
abcTpakuui, COOTHOLIEHUH PEATBbHOTO U HUACAIBHOT0, XapakTepe OTpa)KeHUs
MaTeMaTHYECKON HayKO! SIBIEHUH U IIPOLIECCOB PEaIbHOI'0 MUPA, MECTE T€OMETPUN
B CHCTEME HayK W POJIM MAaTEMaTHYECKOTO MOJEIUPOBAHUS B HAyYHOM MO3HAHUU
U B IIPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHHUIO HAYYHOTO MUPOBO33PECHUS yUAIIHXCA,
a TaK)Ke KauyeCTB MBILIUICHUS, HEOOXOAUMBIX IJisi aJanTalld B COBPEMEHHOM
o0111eCTBE.

I'eometpust siBasieTcss OAHUM K3 0a30BbIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEYMBAET BO3MOXHOCTb H3YYEHHUSA Kak
JTUCIMILTAH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOPMHUPYEMOE NpPU H3YYEHHH OO0YyYaroIMMHCS
HNOHATUHHBIX OCHOB T€OMETPUU U IOCTPOCHUHU LEMOYKHU JOTMUECKUX YTBEPKICHUN
B XOJI€ pEIIEHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATH U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEUIEHUH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacCTIX AEATENbHOCTU uenoBeka. OpHEeHTalMs 4esl0oBEeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COIMalbHOro ObITHS, (opma
OTPaXXEHUsI OKPYKAIOIIEr0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUSA U AaKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTUH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3aMu 00beIUHSET pa3Hble BUAbl YU4EOHOM U TPYIOBOM AESITEIBbHOCTH, SBJIAETCS



OJTHUM U3 NpOo(EeCcCHOHATBHO BAXKHBIX KayecTB, IMOATOMY akTyajbHa 3ajaua
dbopmupoBaHus y  oOydaromMxcsi MNPOCTPAHCTBEHHOTO  MBINUJICHUS KAk
Pa3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJITOTOBKE K MPAKTUYECKON AESATENHHOCTH [0 MHOTUM HaIIPaBJICHUSM.

Llens ocBoenust mporpamMmbl ydeOHOTro kypca «l'eomerpus» Ha 6a3zoBOoM
ypoBHE 00yueHus — oOIeoOpa3oBareibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcs yepe3 odecrneueHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAHMM M  JAeUCTBUHM, cHenupUuyHbIX
F€OMETPUH, BO3MOXXHOCTH  YCIEIIHOTO MPOAODKEHUS  00pa3oBaHUs IO
CHELUATBHOCTSIM, HE CBSI3aHHBIM C IPHUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPUHU.

[Iporpamma no reoMeTrpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
oOyyJarouuxcsi CpeiHel MIKOJbl, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3oMm, oOydaroniuecs: Ha
0a30BOM YpPOBHE JJOJKHBI OCBOUTH O0IIIME MAaTEMaTUYECKNE YMEHHS, CBSI3aHHBIE CO
cHenu(puKoil reoMeTpun U HeoOXOUMBbIE ISl )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3TOro, oHu UMEIOT BO3MOXKHOCTh U3yUUTh T€OMETPUIO Ooiee ri1y0oKo, eciiu
B JlaJbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B T'€OMETPUYECKHX 3HAHUSAX B
npo(ecCHOHaTBLHOM NeITeTHHOCTH.

JlocTuKeHHe 1eMM OCBOCHHUS MPOrpaMMbl OOECIEUMBAETCS pPEUICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMHM  3aJadyaMud  OCBOCHHUS  Kypca
«I"eometrpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCS:

e (GopMHpOBaHHE TIPEACTABICHUS O TEOMETPUM KaK YacTU MHUPOBOU

KYJbTYPBI H OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAOIIUM MUPOM;

e (dopMHpOBaHUE TIPEACTABICHHS O MHOTOIPAaHHUKAX U TelaX BpaIIeHUs Kak
0 BAOKHEWIIIMX MaTeMaTHYECKUX MOJIENSIX, MO3BOJSIONIUX OIMUCHIBATH U
U3ydaTh pa3HbIe SABJICHUS OKPYKAIOLIEro MUPA;

e (GopMHpOBaHHE YMEHUS pACIO3HaBaTh Ha YepTexKax, MOJAEIAX MU B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

e OBJIQJICHUE METOAAMM PELICHMs 3aJad Ha MOCTPOEHHUS HAa M300pakKeHUAX
IPOCTPAHCTBEHHBIX PUTYD;

e (GOpMHpPOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHATHUSIMH O
MHOTOI'paHHHUKaX U TeJaX BPalllEHUsI U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJIAJICHHE  QJITOPUTMAaMHM  pEIICHHS  OCHOBHBIX  THIIOB  3a7ady;
dbopMHpoBaHHEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE  JOKa3aTeJbHbIC
pPacCyXJIeHUS B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUMX 3aJady U 3a7ad C
PAKTUYECKUM COZEPIKAHUEM;

* Ppa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUaronInXcs,
NIO3HABATEJILHON aKTUBHOCTH, MUCCIIEI0OBATEIbCKUX YMEHUN, KPUTHUYHOCTH
MBIIILJICHUS;



* (opmupoBaHue PYHKIIMOHAIBHON IPAMOTHOCTH, PEJIEBAaHTHON Fr€OMETPHUU:
YMEHHE PACIIO3HABATh MPOSIBICHUS T'€OMETPUUYECKUX MOHITUH, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX )KU3HEHHBIX CUTYyalUsX U MPU U3YUEHUU
OpYruX  y4eOHbIX  MpPEIMETOB,  MPOSBICHUA  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIHpPOBATh UX HA A3BIKE TEOMETPHUM U CO3/1aBaTh
IF€OMETPUYECKAE MOJCIH, IPUMEHATh OCBOCHHBIM TI'€OMETPUYECKUN
anmapar g pEUleHUus IPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIIPETUPOBATh U OLIEHUBATH MTOJYyYECHHBIE PE3YJIbTATHI.

OTnUYUTEeNbHON OCOOEHHOCTHIO MPOTPAaMMBI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPHUM B HAYaJIE€ €r0 U3YYEHHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HHTYUTUBHOI'O
NO3HAaHMsI, U ONpelNelIEHHBIM 00pa3oM OpraHHW30BaHHAas paboTa HajJ HUMH, 4TO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET NPOTEKAaHNE NHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K JaJIbHEUILIEMY
W3YUYCHHUIO IIPEAMETA.

[Ipenmnourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CThb TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIBbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEIACTABICHUN Y
y4almxcs B Kypce CTepeoMeTpUN IPOBOAMTCS 3a CUET pELICHUs 3a7a4 Ha CO3/JaHHE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEpPUPOBAHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3mganue oOpa3a NpPOBOAUTCA C ONOPOM Ha HAIJISHOCTh, a
ornepupoBaHue 00pa3oM — B YCIIOBUSX OTBJICUEHUS OT HAIJISIAHOCTH, MBICIEHHOTO
WU3MEHEHHUSI €T0 UCXOJAHOTO COIEPKAHMUS.

OcHoBHBIE coaeprkaTenbHble TMHUU Kypca «['eomerpunm» B 10-11 kiaccax:
«MHororpanHukm», «lIpsMbie U IIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTOpBI U KOOPAMUHATHI B IIPOCTPAHCTBE». DOpMUPOBAHKE JIOTUYECKUX YMEHUN
pacnpeensercsa He TOIbKO M0 COJAEPKATeNbHBIM JIMHUAM, HO U IO TOJaM 00y4eHHUs
Ha YPOBHE CPEAHETO 00111eT0 00pa3oBaHus.

Copepxanne 00pa30BaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSl pabodeil mporpaMmbl, pacnpeleNéHHbBIM MO0 TojaM oOydeHus,
CTPYKTYpUpPOBAaHO TakuM oOpa3oM, 4YTOOBl OBJAJAE€HHE T'€OMETPUUECKUMHU
NOHATHUSMYU Y HABBIKAMM OCYILIECTBIUIOCH MOCIJIEI0BATEIBHO U MOCTYIATENBHO, C
COOJII0/IEHNEM TPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpeICTaBICHUN OO0ydaromuXcs, paciupss u
yray6usist €€, oOpa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoaurcs 2 yaca B Heaenro B 10 knacce u 1 vac B
Henento B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpancTBO. lloHATHe 00 aKcMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosiokeHue MpsMBIX B IIPOCTPAHCTBE: IEpeceKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsamble. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIABHBIE TIPAMBIE B  IPOCTPAHCTBE;
NIapaJuIeIbBHOCTh TPEX NMPAMBIX; MAPAJIIEIBHOCTh NMPAMOW M IUIOCKOCTH. YTIUIBI C
COHANpPABJICHHBIMUA CTOPOHAaMH; yIrOJd MEXAy IpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MApaIENbHBIE INTIOCKOCTH; CBOMCTBA MAPATIIEIbHBIX
wiockoctel. [IpocTeiimre npocTpaHCTBEHHbIE (DUTYypbl Ha MIIOCKOCTHU: TETPa’p,
Ky0, mapajuieNienumne1; MOCTPOCHUE CEUCHUIA.

[leprieHIMKYISAPHOCTL NPSIMOM M IUIOCKOCTH: NEPIIEHIUKYIISIPHBIC NIPSMBIE B
IPOCTPAHCTBE, IPSIMBIE IIAPAJUICIbHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIM  yroJ, JIMHEHMHBIM YroJ  JIBYTPaHHOTO  yTJaA.
IleprieHIMKYISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKM J10 IIJIOCKOCTH, PACCTOSHUE
OT IPSMOH J10 MJIOCKOCTH, MPOEKIHS (PUTyphl HA MIIOCKOCTh. [leprnenauKyIspHOCTh
IUIOCKOCTEM: MPU3HAK MEPNEHAUKYJISIPHOCTH ABYX IUIOCKOCTEW. Teopema o TpéEx
NEPIEHINKYIISPAX.

MHororpaHHuKHU

IToHsiTHE MHOTOI'PAaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAHHMKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
IpU3Ma; 'paHu U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MpPU3MbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero coucrsa. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOJIHASI IOBEPXHOCTh MUPAMUJbL; IPaBUIIbHAS U
yceyéHHasg nHupaMuAa. OIJIEMEHTbl NpuU3Mbl W nupaMuabl. [IpaBHiIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NPU3MaA U
IpaBWJIbHAS NHMPAaMHJA; NPABUIIbHAs TPEYroJibHas INHUPaMHMAA W NPAaBUIIBHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nojxeka’ip ¥ ukocadap. CeueHus MpuU3Mbl U TUPAMUJIBIL.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOI,
IIJIOCKOCTH. DJIEMEHTHI CHMMETPHUY B TIUPAMUIAX, TAPAIIIEIETTUIIEIAX, IPABUIBHBIX
MHOI'OTPaHHHKAX.



Boluucnenue 5j1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAaroHaliu, YTJIbl.
[Tnomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
IUI0LIAAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOM Mpu3Msbl. [1nommaas
OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH TPABWIBHOW TMHPAMHUIBI, TEOpeMa O
wiomaan yceuéuuou nupamusl. [lousrrue 06 00béMe. OOBEM MUPaAMUIBI, IPU3MBI.

[TogoOubie Tenma B mpocTpancTBe. COOTHOIIGHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MTOJOOHBIX TE.

11 KIIACC

Tesa Bpamenus

Hunuaapuyeckas IIOBEPXHOCTD, obOpazyronue HWJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMOBEpXHOCTU. [lMnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolas MU OCh; IUIONIaAh OOKOBOM M TOJHOMU
MOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yroline KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH moBepxHocTu. KoHyc: OCHOBaHME U BepIIMHA, 00pa3yromas
¥ OCh; IJTOIA]1b OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroiire
Y BBICOTA; OCHOBAHUS U OOKOBAs MOBEPXHOCT.

Chepa u map: 1HeHTp, paauyc, IUAMETP; IUIOMIAJb MOBEPXHOCTH C(hEpHI.
B3anMHoe pacnonoxkenue chepsl U MIOCKOCTH, KacaTelbHas TIOCKOCTh K cdepe;
IJI0Ia/1b ChEephl.

N3o0pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KomOunaruu tei BpalieHus 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN
oKo0J10 cpepsl; cepa, BIMCAHHAST B MHOTOI'PAHHUK, WX TEJIO BPaIlCHUSI.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
IPsIMOYTOJILHOTO TMapajuienienunena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 1apa u 1iomaab cepol.

[TonoOusie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEH, 00hEMaMU TTOTOOHBIX TEJL.

Ceuenus munHApa (MapaiebHO U MEPIICHANKYISIPHO OCH), CEUECHHS KOHyCca
(mapasuiebHOE OCHOBAHMIO M MPOXO/ISIIEE Yepe3 BEPIIUHY ), CEUEHUS apa.

BekTopbl 4 KOOPAMHATHI B POCTPAHCTBE

Bekrtop Ha miiockoctu U B pocTpancTBe. ClioKEHNE U BEIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwio mapamienenunena. Pemenue 3amad, CBS3aHHBIX €
IPUMEHEHUEM TIpaBUJl JACUCTBHM € BekTopamu. I[IpsMoyronbHas cucrema
KoopAuHAT B TmpocTpaHcTBe. Koopaunatel BekTopa. IIpocrteitmune 3agaun B
KOOpAMHATaX. YTOJl MEXIy Bekropamu. CKalsspHOE MNPOU3BEICHUE BEKTOPOB.



Brpruucnenue yriioB Mexay OpsIMBIMU U IUIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METO/I IIPU PELUIEHUN T'€OMETPUYECKUX 3a/1au.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yrTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TrpaxiaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSAMHY ¥ HA3HAYCHUEM.

IIaTpuoTn4yeckoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUIN HAayKHU U JIEATEIIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIETrO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEHN, 00bEKTOB, 3aJ1a4, PEIICHU, paCCYy ACHHI; BOCPUUMUYUBOCTHIO
K MAaT€MaTUUYECKUM acCIlleKTaM pa3InuyHbIX BUJOB UCKYCCTBA.

Du3uvecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKUE 3HAHUS B
UHTEpecax 3/J0pOBOro M O€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHU U
OT/IbIXa, peryJisipHas puznyueckas akTUBHOCTB); (U3UIECKOT0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHON JEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTU TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHbBIC IJIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy oOOpa3oBaHHIO U



caM00Opa30BaHUIO Ha TPOTSHKEHWU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKHX 3a/1a4 MaTEMAaTUYECKON HAaIIPaBICHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTUYECKON KYyJIbTYpbl, MOHUMAHUEM BIIHUSHUS
COIMATIbHO-?)KOHOMUYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMATIBbHON
Cpenbl, OCO3HAaHHMEM TJOOATBHOIO XapakTepa HSKOJOTMYECKHX MpolsieMm;
OpHUEHTAIlMel Ha MPUMEHEHHWE MAaTeMaTHYECKUX 3HAHWUU JIs PEIICHHUsS 3ajiad B
00J1acTH OKpY>Kalollel Cpebl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOXXHBIX
MOCJICICTBUU [T OKPYKAIOIIEH CPEbI.

ILleHHOCTH HAYYHOIO NO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKd ©  OOIIECTBEHHOM  MPAKTUKH, [MOHHUMaHUEM
MaTeMaTH4YeCKOM HayKh Kak c]epbl 4enoBEYECKOW AesTeTbHOCTH, JTAmnoB €&
pa3BUTHUSL M 3HAYUMOCTH JJISI PAa3BUTHUS UMBWIM3ALMK; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIIATH MPOCKTHYIO M MCCIEIOBATENbCKYIO AESTEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YU4E€OHOTO MpeaMeTa
«MaremaTuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHLIMU  OClCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  VYuusepcanvnvie = nosznasamensmnvie  Oeiicmeus,  obecneuusaiom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYeccos ooOyuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpYJCamwe2o  Mupa;  npumeHeHue  J102UHecKux,
uccnedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBblie j1oruueckue aeiicTBUA:

e BBISBISITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMaTHICCKUX
00BEKTOB, TOHATHUN, OTHOIIEHWHA MEXIY MOHATUIMH; (HOPMYIHUPOBATH
OmpeseNicHUs]  TOHITHA, YCTAaHABIWBATh CYIIECTBEHHBIH  IPHU3HAK
KJaccu(ukanuy, OCHOBaHUS JUIsi OOOOUIEHUS M CpPaBHEHHUS, KPUTEPUU
IPOBOIMMOTO aHAIIN3a;

e BOCHPHHHMATh, (OPMYIUPOBATH M  TPEOOPA3OBBIBATH  CYXKIICHHUS:
YTBEPAUTENbHbIE W OTpUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MaTeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSAX U YTBEPKIACHUSIX;
npeayaraTh KpUTEPUH JJI BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;



e JleJaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUU;

e TMPOBOIUTH CaMOCTOSITENIEHO J0Ka3aTeNIbCTBA MaTeMaTHYECKHUX
YTBEPXKACHUN (MIPsIMbIE U OT POTHUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;

e BbIOMpaTh croco0 pemnieHus ydyeOHOUW 3ajauu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBHIOMPATh Hamboyiee MOAXOASAIMIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

* HCIOJIb30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUN MHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, Mnpodiemy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHoe, (OpMHUPOBATh  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IMPOBOJUTH CaMOCTOSITEIILHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTH4ecKOoro
0o0BbEeKTa, SBJICHHSA, TMPOIECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSAMH, TIPOIIECCAMHU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIIECHUS U BBIBOJBI TI0 PE3YJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, MCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

e TMPOTHO3WPOBATH BO3MOXKHOE pPa3BUTHE TMpOIEcCa, a TaKkKe BBIABUTATh
IPENOIOKEHUS O €0 PAa3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

e BBISBIATH AeUINTH HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIs OTBETA Ha
BOTIPOC | JUISI PEIICHUS 33]1a4H;

e BBIOMpaTh HMH(POpPMAIMIO U3  HMCTOYHHUKOB  PA3UYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUJOB U (JOPM IpeICTaBICHMS;

* CTPYKTYpPUPOBaTh MHPOPMALIUIO, MPEACTABIATh €€ B PA3IMUHbBIX PopMax,
WTIOCTPUPOBATh TpadUUuecKy;

e OLICHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITENIbHO
c(OpMyJIUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKamueHwle Oelicmeus, 00ecnevusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uienue:

e BOCIPUHHUMATH U (OPMYIUPOBATH CY>KIACHHS B COOTBETCTBUU C YCIOBUSIMU
U LIETISIMU OOLLEHUS; SICHO, TOUHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs



B YCTHBIX U IMCBMEHHBIX TEKCTAX, JaBaTh NOSCHEHUA M0 XOAYy PEIICHUSA
3a7ja4i, KOMMEHTUPOBAThH IOJIyUYEHHBIN PE3YJIbTAT;

B X0J1€ 00CY>KJI€HUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1aeMOM TEMBI,
npo0sIeMbl, periaeMoi 3aJ1auu, BbICKA3bIBATh UAECH, HAIIEJICHHBIE HA MIOUCK
pELIEHUs; CONOCTABIATH CBOM CYXKICHMS C CYXACHUSIMMU JPYyIuX
YYaCTHUKOB JHayiora, OOHapYy>KMBaTh Pa3iMuMe W CXOJICTBO IO3MIIMM; B
KOppEeKTHOU popMme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YyJbTAaThl  pEIICHHMs  3aJadyd,  OJKCIEPUMEHTA,
UCCIIEIOBAHMS, IPOCKTA; CAMOCTOSITENIHO BEIOMPATh (JOpMAT BHICTYIUICHHUS
¢ Y4€TOM 3ajJau Mpe3eHTAlM1 U OCOOCHHOCTEH ayAUTOPUH.

CoTpyanun4ectBo:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYATbHON
paboThl MpU pEHIeHUH Y4EeOHBbIX 3aJay; NMPUHUMATH LENb COBMECTHOMN
JeSTeNIbHOCTH, IUIAHUPOBATh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenenartb BHIbI paboOT, JOroBapuBaThCs, OOCYKIaTh MPOLECC U
pe3ysbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXI€HUsI, 0OMEH MHEHUH,
«MO3TOBBbI€ IITYPMbD» W WHBIE); BBINOJIHATH CBOI 4YacTb pabOThl H
KOOPJMHUPOBATh CBOU JEHCTBHS C APYTMMH WICHAMH KOMaH/bl; OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMHA MPOIYKT TIO KPUTEPUSM,
c(hopMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

3) Vnusepcanvuvie pecynamuegnuie oeticmaus, obecneyusarom gopmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUBHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIICHU 3a/1a41, BEIOUPATh CIIOCO0 peIieHus
C YYETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOU
uHbOopMaIuu.

CaMOKOHTPOJIb:

BJaJeTh HaBBIKAMHM TIO3HABATENbHOM pediiekcuu Kak OCO3HaHUs
COBEpLIAEMBIX JIEUCTBUU U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJIAJ€Th CIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IpOIIecca U pe3yibTaTa
peleHns: MaTEMaTHIECKOM 3a/1auu;

IIPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH PEIICHUH 3a/1a49H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa IEJId M YCIOBUSIM, OOBACHSTH
NPUYUHBI JTOCTHKEHHS WIM HENOCTHKEHHUS PE3YJIbTAaTOB AEATEIBHOCTH,
HaXOAMUTh OIMHUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBath MOHATUAMM: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX IPHU PELICHUU
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSAMU: NMAPATIIETBHOCTh U MEPIIEHIUKYISIPHOCTD NPSIMBIX
U IUIOCKOCTEH.

KnaccupunupoBaTe B3aUMHOE pACIOIOKEHHE NPAMBIX M IJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBarth MOHATUSMH: ABYTPaHHBIM YroJi, TpaHU JBYI'PAHHOIO YIJa,
pedpo ABYTPaHHOTO yTIila; JUHEHHBIM Yroyl JBYIpPaHHOIO YIJIa; rpajyCHas Mepa
JIBYTPAHHOT'O yrJa.

OnepupoBaTh MNOHATUSAMM: MHOTOTPAaHHHUK, BBINYKJIBIA W HEBBITYKJIbINA
MHOTOTPaHHHMK, 3JIEMEHTHI MHOI'OT'PAHHUKA, IPABUIIbHBII MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAHHHUKOB (MMHpaMuja; MpHU3Ma,
IPsIMOYTOJIbHBIN NapaJlIesIenuIe ], Ky0).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS UL
KJaccUpUKauy (BBIIYKJIblE W HEBBIMYKJIbIE MHOTOIPAHHUKH; IPABUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIeIICIUIIE b ).

OnepupoBath MOHATUAMHU: CEKYIIAsl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBICHATH NPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIb3Ys METOJ CJIEIOB.

Crpouth cedeHHUs MHOTOIPAaHHHKOB METOJOM  CIIEJOB, BBIIIOJHSITH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaXOXKJAEHUE FEOMETPUUYECKHUX BEJIMYMH MO 00pa3uaM Wiu
aIropuT™MaM, HPHUMEHSS W3BECTHBIE AHAIUTHUYECKHE METOJbl IPH PpPELIECHUU
CTaHJApPTHBIX MATEMaTUYECKUX 3a/1ay Ha BBIYUCIIEHHE PACCTOSHUN MEXIy JBYMs
TOYKAMM, OT TOYKM JO TMpsAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKpEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemate 3a1aun Ha HaXOKJAEHUE FEOMETPUYECKHUX BEJIMUMH MO 00pa3uaM Hin
QIrOpUTMaM, TMPUMEHSS HW3BECTHHIC AaHAJIUTHYECKHE METOAbl MNpHU pEIICHUU
CTaHJApPTHBIX MAaTEMaTHYECKUX 3a/Jad Ha  BBIYUCIEHUE YIJIOB  MEXAY
CKPEIMBAOIIMMUCA HPSIMBIMH, MEXIy MNPAMONM M  IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Boruucnate 00bEMBI U TJIOIIAAM OBEPXHOCTEN MHOIOTPaHHUKOB (TIpHU3Ma,
IUpaMUIa) C IpUMEHEeHHEM (HOPMYIT; BEIUHUCIISATH COOTHOLICHHS MEXTY TUIOIIAIIMU
OBEpXHOCTEHN, 00bEMaMU NOJIOOHBIX MHOTOTPaHHUKOB.



OnepupoBaTh NOHATUAMHU: CHMMETPHUsS B IPOCTPAHCTBE; LEHTP, OChb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekath, mpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO HAa YepTekax U
pUCYHKaXx.

[TpumensTh reomeTprudeckue (hakThl 1Jis pELICHHUs CTEPEOMETPUUECKHX 3a/1ay,
MPEANOJIATAIOIINX HECKOJIBKO IIarOB PELIEHHUS, €CJIA YCIOBUS IPUMEHEHUS 33/1aHbl
B SIBHOU (hopme.

[IprMenaTs mpocTEHIINEe NOpPOrpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a1a4.

IIpuBoaUTE NpUMEpPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEW B IPUPOAEC U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOTyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH DPEANbHBIC
CUTyallUh W IPUMEHATb HW3YYCHHBIC IIOHATHS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTH4ecKd Cc(GOPMYJIHPOBAHHONW MPOOJIEMbl, MOJAEIUPOBATh peajbHbIC
CUTyallUM Ha S3bIKE TIE€OMETPHM, MCCIEI0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI M TEOpPEM, anmnapara anreOpbl; peraTh
IIPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OnepupoBaTh TOHATHSAMU: [WJIMHIPUYECKAsh TOBEPXHOCTh, OOpa3yronme
HUIMHAPUYECKON MOBEPXHOCTH; LIMJIMH/IP; KOHWYECKAsi TOBEPXHOCTh, 00pa3yrolire
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOTYYCHUS TE BPAIICHHS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue cheprl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBOM CETMEHT, OCHOBAaHUE CEIrMEHTA, BHICOTA
CerMEHTa; IIAPOBOW CJIOH, OCHOBaHHWE IIAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
11apOBOU CEKTOP.

Boruucnsate  00BEMBI M IIIOIMIAAM  TOBEPXHOCTEH  TeJ  BpalieHUs,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HopMy.

OnepupoBaTh MOHATUSAMU: MHOTOTPAHHHK, BIIMCAHHBINA B Cepy U OMMCAHHBIN
0K0J10 cpepsl; cepa, BIMCAHHAS B MHOTOTPAHHUK WK TEJIO BpaIlleHUSI.

BbIaucisaTe COOTHOMICHUS MEXAY IUIOMAISIMHA TTOBEPXHOCTEH M 00BEMaMu
O00HBIX TEJL.

N3o0paxarh u3ydaemble QUTYphl OT PYKM U C TNPUMEHEHHEM HPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrITOTHATE (BBIHOCHBIC) IIOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJI BPAIICHHUS.



W3Bnekarb, WHTEPIPETUPOBATH U MpeoOpa3oBbiBaTh HMHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEeACTABICHHYIO HAa YepTexkax U
PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YUCIIO0, O0BACHITH, KAKUMH CBOMCTBAMHU OHU 00J1aJIalO0T.

[IprMeHATh MpaBUIIO MapajuieienUneaa.

OnepupoBath MOHATUSAMU: I€KAPTOBBI KOOPJAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXKIY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxomute cymmy BEKTOPOB M NMPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJ MEKIY
BEKTOPAMH, CKaJISPHOE TMPOMU3BEICHUE, pACKIAAbIBAaTh BEKTOPp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensTh reomeTpuueckue HakThl 7151 pEIICHUS] CTEPEOMETPUUYECKUX 3a/1a4,
IIPEANOJIATAIOIINX HECKOJIBKO I1arOB PELIEHHUs], €CJIA YCIOBUSA IPUMEHEHUS 3a/1aHbI
B SIBHOI opme.

Pemate mpocreiimme reoMeTpuyecKue 3aJauyd Ha INPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/IA.

Pemlare 3amaum Ha 0Ka3aTeNbCTBO MATEMATHYECKUX OTHOLICHUH U
HAXO0XJICHUE T€OMETPUYECKUX BEIUYHMH M0 00pa3liaM WiIu ajropuT™Mam, NpUMEHss
W3BECTHBIE METO/IbI IIPU PEIICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a]1a4.

[IpumeHsaTs mpocTEdIIEe MPOrPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aU.

[IpuBOANTE TpPUMEPHI MATEMATHUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE HU
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJIydYEeHHBIE 3HAHWS Ha MPAKTHKE: AHAIM3UPOBATH PEAbHBIE
CATyallud U IMPUMEHATb W3YUYEHHBbIC IIOHATUS B IPOLECCE IOUCKA PEUICHUS
MaTeMaTU4YeCKu CQOpPMYIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyalld Ha S3bIKE TE€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJIEIN C
UCTIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, amnmapaTa anreOpsbl; pemarhb
MIPAKTUYECKUE 3a]1a41, CB3aHHbBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYMH.
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Ne HaunmMeHoBaHMe pa3iesioB u Kontponsusie | TIpakTaueckme (uugposbIe)
n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmnoreka LIOK
1 B 10
BEACHHE B CTEPEOMETPHIO https://m.edsoo.ru/1¢209e37
[IpsiMble M TUIOCKOCTH B
) MIPOCTPAHCTBE. 12 | bubnuorexa [JOK
[TapanneabHOCTh NPSIMBIX U https://m.edsoo.ru/1¢209e37
IIJIOCKOCTEN
3 [lepneH UKy ISIPHOCTD 12 bubmuorexa [IOK
NPSAMBIX U ITIOCKOCTEH https://m.edsoo.ru/1¢209¢37
4 VYriel MeXAY OPSIMBIMU U 10 ) bubnuoreka LIOK
IUIOCKOCTSIMHA https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
M 11 1
> HOTOTPaHHHIIH https://m.edsoo.ru/1¢209e37
N bubmuoreka [{OK
6 06 9 1
DEMEI MHOTOTPaHHIKOB https://m.edsoo.ru/1¢209e37
7 [ToBTOpeHueE: ceyeHus, 4 1 bubnuorexa LIOK
paccTosiHUA U YIJIbl https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB 68 5 0

I10 ITIPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KITACC

YACOB 110 [TPOTPAMME

Hartenonamme KouunyecTBO yacoB DJIeKTPOHHbIE
Ne (undposbie)
pa3aesioB U TeM Koutpoasnbie | IlpakTuyeckue
n/n Bceero o0pasoBaTe/bHbIC
NPOrpaMMmblI padoThI padoThI
pecypchl
bubmuoreka [JOK
1 T 12
c/1a BpatlieHit https://m.edso0.1ru/1¢209e37
2 OO0BEMBI TET 5 1 bubmmorexa OK
https://m.edso0.1ru/1¢209e37
BekTops! it OK
3 KOOPJMHATHI B 10 1 nommorexa L
https://m.edso0.1ru/1¢209e37
MPOCTPAHCTBE
IToBTOpEHwME,

4 0000meHwue, 7 | bubnuorexa [JOK
cucTeMaTu3anys https://m.edsoo.ru/1¢209¢37
3HAHUN

OBUIEE KOJIMYECTBO
H 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IIVTAHUPOBAHUE

NUPaMUIE, UX Pa3BEPTKU U

10 KJIACC
KoaudecTBO 9acoB DIeKTPOHHbIE
N Tema ypoka Kontpoasubie | IlpakTuyeckue Jlara uHpposkIe
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcebl
OCHOBHBIE TTOHSTHSA
CTEPEOMETPHUU: TOUKA, TIpsiMasi,
IJIOCKOCTh, TPOCTPAHCTBO.
1 Tpasua n3obpaxemni Ha 1 https://m.edso0.1ru/14467518
PHUCYHKaX: NU300pakeHUs
IJIOCKOCTEH, MapasuieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsTus: nepecekarouyecs
2 IIJIOCKOCTH, NEPECEKAOLINECS 1 https://m.edsoo.ru/9f4eae3 1
npsiMas U MI0CKOCTh
[TonsTus: nepecekaromuecs
3 IJIOCKOCTH, TMEPECEKAIOLINECS 1 https://m.edsoo.ru/ae56ad45
npsiMasi ¥ TIOCKOCTh
3HAKOMCTBO C
MHOTOTPaHHUKAMH,
4 M300pakeHNEe MHOTOTPAHHUKOB 1 https://m.edsoo.ru/58a8729a
Ha pUCYHKax, Ha
MIPOEKIIMOHHBIX YEPTEkKAX
5 Hauamerie cenenms o kybe u 1 https://m.edsoo.ru/c4373¢37



https://m.edsoo.ru/14467518
https://m.edsoo.ru/9f4eae31
https://m.edsoo.ru/ae56ad45
https://m.edsoo.ru/58a8729a
https://m.edsoo.ru/c4373c37

monein. CeueHus
MHOTOTPaHHUKOB

HavanbHbie cBeneHus 0 Kyoe u
nupamuzie, UX pa3BEPTKU U

6 https://m.edsoo.ru/bbc413dc
monenu. CeueHus
MHOTOTPaHHUKOB
[TousiTHe 00 aKCHOMATHYCCKOM

7 TIOCTPOEHHUH CTEPEOMETPHH: https:/m.edsoo.ru/9cfc3fAf
AKCHOMBI CTEPEOMETPUU U
CIICJICTBHS U3 HUX
[TousiTHE 00 aKCHOMATHYECKOM

8 MOCTPOCHUH CTCPEOMETPHUU! https://m.edsoo.ru/da5bd46b
AKCHOMBI CTEPEOMETPUU U
CIICJICTBHS U3 HUX
ITonsaTne 06 aKCHOMATHYECKOM

9 MOCTPOCHUH CTCPEOMETPUH: https://m.edsoo.ru/c2¢97ba?
AKCHOMBI CTEPEOMETPUU U
CIICJICTBHS U3 HUX
ITonsaTue 06 akCHOMaTUYECKOM

10 HOCTPOCHILIL CTEPCOMETPIH. https://m.edsoo.ru/1ac7f137
AKCHOMBI CTEPEOMETPUU U
CICICTBHS U3 HUX
BzaumHoe pacnionoxenue
MPSMBIX B POCTPAHCTBE:

11 MepeceKaronmecs, https://m.edsoo.ru/2afalf36
napajiesbHbIe U
CKpELIUBAIOIINECS MPSIMbIE

12 HapaniebHOCTE MPAMBIX 1 https://m.edsoo.ru/1977a523

IUIOCKOCTEH B IIpOCTPAHCTBC:



https://m.edsoo.ru/bbc413dc
https://m.edsoo.ru/9cfc3f4f
https://m.edsoo.ru/da5bd46b
https://m.edsoo.ru/c2e97ba7
https://m.edsoo.ru/1ac7f137
https://m.edsoo.ru/2afa1f36
https://m.edsoo.ru/1977a523

MapaiyieIbHbIE MIPSMbIEC B
MIPOCTPAHCTBE; NapaJIEIIBHOCTD
TPEX MPSIMBIX

[TapamienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 . https://m.edso0.ru/aa63833
[TapamienbHOCTE IPSIMON U
IIJIOCKOCTH
v C COHAIpasniie

14 Hb HATIPABICHITEIMA https://m.edsoo.ru/a78748f6
CTOpOHAMU
v

15 PO MENULY [IPAMBIMIL B https://m.edsoo.ru/7ea636be
IPOCTPAHCTBE
VYron me

16 FOT MEAY TIPAMBIMIL B https://m.edsoo.ru/aa7a8f5c
MIPOCTPAHCTBE
II 78

17 BPAILIICHIEHOCTD TIIOCROCTCH https://m.eds00.1ru/26631b26
napajieJbHbIe TIOCKOCTH
Croit

18 poneTsa ljapanneHBHHX https://m.edsoo.ru/34d5b9%ec
IJI0CKOCTEH
[Ipocreitmme

OCTpPaHCTBE e a

19 HPOCTPAHCTBEHHbIC PHIYPEI H https://m.edsoo.ru/e9ba9c7d
MIJIOCKOCTH: TETPAdIP, KyO,
napajuieiaenunes

20 [TocTpoenue ceuenuii https://m.edso0.ru/653b13cb

21 [Toctpoenue ceuenuit https://m.edsoo.ru/72ece97d
KonTponbhast padbota no teme
"[IpsimMble ¥ TIIOCKOCTH B

22 P https://m.edsoo0.ru/f6438b9b
npoctpanctse. [lapamnenbHOCTh
MPSIMBIX U TJIOCKOCTEH"

23 [TepnieHAMKYIAPHOCTD MPAMOIL https://m.edsoo.ru/a714£338



https://m.edsoo.ru/aa6f3833
https://m.edsoo.ru/a78748f6
https://m.edsoo.ru/7ea636be
https://m.edsoo.ru/aa7a8f5c
https://m.edsoo.ru/26631b26
https://m.edsoo.ru/34d5b9ec
https://m.edsoo.ru/e9ba9c7d
https://m.edsoo.ru/653b13cb
https://m.edsoo.ru/72ece97d
https://m.edsoo.ru/f6438b9b
https://m.edsoo.ru/a714f338

U TUIOCKOCTH:
MEPIEeHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE

[IpsimMble napajienbHble U

24 MEePICHANKYIISPHBIE K https://m.edsoo.ru/e44f4d53
IUIOCKOCTH
[Ipsimble napaiienbHbie U

25 MIEpIEHUKYIISIPHBIE K https://m.edsoo.ru/25¢8fdd8
IIOCKOCTH
IIpu3Hak nepneHIUKYIIPHOCTH

26 p . PHCHAMRY P https://m.edsoo.ru/f28e19f5
IpsIMOM U TNIOCKOCTHU
IIpu3Hak neprnesuKyIIpPHOCTH

27 P . PHCHAMIYIAD https://m.edsoo.ru/32a7de6e
MPSAMON U TUIOCKOCTH
Teopema o ol

28 peMa O TIpAM HU https://m.edsoo.ru/4ea85ec3
MePHEHIUKYISIPHON MIIOCKOCTH
Teopema o TIpsIMO

29 p p . https://m.eds00.1u/d9533342
NEePHEHANKYISIPHON TIIOCKOCTH
Teopema o TIpsIMOi

30 p p . https://m.edsoo.ru/1556888b
MePIEHIUKYIISTPHON TIIIOCKOCTH
[lepnieHquKyIsIp ¥ HAKIOHHBIE!

ACCTOSIHHC OT TOYKH JI0

31 | P A https://m.eds00.ru/3bb9d2b9
MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MJIOCKOCTH
[lepnieHquKyIsip ¥ HAKJIOHHBIE!

ACCTOSIHHEC OT TOYKH JI0

32 PACCTOARHE OT TOTRI A https://m.edsoo0.ru/6fa81822
IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 TUIOCKOCTH

33 [IepnieHAUKyIsAp ¥ HAKIIOHHBIE: https://m.edsoo.ru/c456dcf7



https://m.edsoo.ru/e44f4d53
https://m.edsoo.ru/25c8fdd8
https://m.edsoo.ru/f28e19f5
https://m.edsoo.ru/32a7de6e
https://m.edsoo.ru/4ea85ec3
https://m.edsoo.ru/d9533342
https://m.edsoo.ru/1556888b
https://m.edsoo.ru/3bb9d2b9
https://m.edsoo.ru/6fa81822
https://m.edsoo.ru/c456dcf7

PaCCTOAHUEC OT TOYKHU 10
IIJIOCKOCTH, paCCTOAHUE OT
pr[MOﬁ J0 IINIOCKOCTH

[lepnieHauKyIsp ¥ HAKIIOHHBIE!

PACCTOSAHUEC OT TOYKHU 0

34 https://m.edsoo.ru/5ad7¢883
MIJIOCKOCTH, PACCTOSTHUAE OT
NPAMON 10 MIIOCKOCTH
VYTl B IpOCTPAHCTBE: VIOl
35 p 13 y https://m.edsoo.ru/5527feed
MEXIy MPSMOM U TUIOCKOCTBIO
BYI'PAHHBINA YIOJI, TUHEHHBIH
36 HByrp yrox, https://m.edsoo.ru/6ce6ff8¢
yIoJ ABYTPaHHOTO yIJjia
BYT'PAHHBIN YTOJI, TMHCHHBIN
37 Heyrp y https://m.edsoo.ru/1e7¢28bf
yIoJl IBYTPaHHOTO yIJia
[leprieH UKy IAPHOCTD
IJIOCKOCTEN: IPHU3HAK
38 p https://m.edsoo.1u/7895d29¢
NEePHEHANKYISIPHOCTH ABYX
IJIOCKOCTEN
[lepnieHqUKyYASIPHOCTD
OCKOCTEH: 3HAK
39 i TEH: TpHSH https://m.edsoo.ru/7271¢c12f
NEPHEHANKYISIPHOCTH ABYX
IUIOCKOCTEN
[lepnieHqUKyYASIPHOCTD
MJIOCKOCTEN: MPHU3HAK
40 p https://m.edsoo.ru/5b6673a4
MEePHEHUKYISIPHOCTU JBYX
IUIOCKOCTEN
Teopema o Tpéx
41 p p https://m.edsoo.ru/8de5a9¢7
NEPHEHANKYISIpax
42 Teopema o Tpéx https://m.edsoo.ru/cca2833d



https://m.edsoo.ru/5ad7c883
https://m.edsoo.ru/5527feed
https://m.edsoo.ru/6ce6ff8c
https://m.edsoo.ru/1e7c28bf
https://m.edsoo.ru/7895d29e
https://m.edsoo.ru/7271c12f
https://m.edsoo.ru/5b6673a4
https://m.edsoo.ru/8de5a9c7
https://m.edsoo.ru/cca2833d

MEepIEHIUKYIIpax

43

Teopema o Tpéx
MEPIEHIUKYIIIpax

https://m.edsoo.ru/22caf7be

44

KontponbHas padoTa mo TeMam
"IlepnieHAUKYISIPHOCTD MPSIMBIX
U Tiockocten" u "Yriasl Mexay
MPSIMBIMU U TUIOCKOCTAMU"

https://m.edsoo0.1ru/1b323177

45

[ToHsiTHE MHOTOTPAaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOI'PAHHMKA, BBIMYKJIbIE U
HEBBIIYKJIbIE MHOTOTPaHHUKMU;
pa3BEpTKa MHOIOTPaHHUKA

https://m.edsoo.ru/f12f4edd

46

[Ipu3ma: n-yroJyibHasi Ipu3mMa;
TpaHd ¥ OCHOBAHUS MPU3MBI;
npsiMasi U HaKJIOHHAS TPU3MBI;
OOKOBas U MOJTHAS TOBEPXHOCTh
MIPU3MBI

https://m.edsoo.ru/d7ebd54e

47

[Tapannenenunen,
MPSIMOYTOJIbHBIHN
napasuiesienuIe ] U ero
CBOMMCTBA

https://m.edsoo.ru/f58ac2de

48

[Inpamua: n-yrospHas
NUpaMKia, TPaHU U OCHOBAHHE
nMpamMu/ibl; 00KOBas U MOJIHAS
IIOBEPXHOCTb TUPAMHU/IBL;
IIpaBUJIbHASA U yCCUECHHAs
nupamuzia

https://m.edso0.ru/36389a9b

49

[IpaBusbHBIE MHOTOIPAaHHUKHU:
MOHSATHE MIPABUIILHOTO

https://m.edsoo.ru/1ed67d9b



https://m.edsoo.ru/22caf7be
https://m.edsoo.ru/1b323f77
https://m.edsoo.ru/f12f4edd
https://m.edsoo.ru/d7ebd54e
https://m.edsoo.ru/f58ac2de
https://m.edsoo.ru/36389a9b
https://m.edsoo.ru/1ed67d9b

MHOTOTpaHHUKA; IPaBUIIbHAS
[IpU3Ma U paBUIIbHAS
NMpaMK/Ia; IpaBUIIbHAS
TpEyroJibHas MUpaMuza u
[IPaBUIIBHBIN TE€TpasaAp; KyO

50

[IpencraBneHre o MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAP U UKOCAIP.

https://m.edsoo.ru/e3a23c2¢

51

CumMMeTpHst B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTENIBHO
TOYKH, MPSIMOM, TUTOCKOCTH.
DneMEHTBI CUMMETPUH B
UpaMujax,
napasuleJenune1ax,
IIPaBUWJIbHBIX MHOTOTPaHHUKAX

https://m.edsoo.ru/bd46185f

52

Brruncienue 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JaroHalu, YIJibl

https://m.edsoo.ru/3¢28c528

53

[Tnomane 60xoBOI
MMOBEPXHOCTH U MOJIHON
TTOBEPXHOCTH MPSMOM TTPU3MBEI,
IJI01Iab OCHOBAHMH, TEOpEMa
0 OOKOBOM OBEPXHOCTHU
IPSMOU IPU3MBI

https://m.edsoo.ru/a5ed7546

54

[Inomans 6oxoBOM
MMOBEPXHOCTU U TIOBEPXHOCTH
IIPaBWJIBHON MUPaMUJIBI,
TeopeMa o III0IIAI GOKOBOM
IIOBEPXHOCTU YCEUEHHON

https://m.edsoo.ru/a229cb6f



https://m.edsoo.ru/e3a23c2c
https://m.edsoo.ru/bd46185f
https://m.edsoo.ru/3c28c528
https://m.edsoo.ru/a5ed7546
https://m.edsoo.ru/a229cb6f

nrupaMHuabl

KonrtponbHas pabora o Teme

> "MHororpaHHuku" ! hitps://m.edsoo.n/efdd9cet
56 [Tonsitue 06 06bEMe 1 https://m.edsoo.ru/1ba674d8
57 O0BEM TUpaMHUTBI 1 https://m.edsoo.ru/e63cb619
58 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/128cc5df
59 O06bEM TUpamMuIbl 1 https://m.edsoo.ru/3e45e6dd
60 O0BEM TUpaMUIBI 1 https://m.edsoo.ru/39a416b6
61 O06BEM IPU3MBI 1 https://m.edsoo.ru/a3bffb57
62 O0BEM npu3mMbI 1 https://m.edsoo.ru/a6alb56¢c
63 O06BEM IPU3MBI 1 https://m.edsoo.ru/6ffc8623
64 KOHT}?_OHLHM pabota no Teme 1 https://m.edsoo.ru/1a826542
"OO6BEMBI MHOTOTPaHHUKOB"
[ToBTOpeHME, 0000IIIEHNE
65 cHCTeMaTH3atit 3Hai{ . 1 https://m.eds00.ru/63¢c1{766
[TocTpoenue ceuenuii B
MHOTOTpaHHHUKE
[ToBTOpeHuEe, 0600IIEHNE
CHUCTEMaTH3aIlis 3HAHUM.
Brruncienue paccTosHUM:
66 MEXAY JBYMS TOUKAaMHU, OT 1 https://m.edso0o.ru/d219ddb9
TOYKH JI0 TIPSIMOMA, OT TOYKH JIO
TJIOCKOCTH, MEXKIY
CKPEIIUBAOIIUMUCS TTPSIMBIMU
67 Hrorosas koHTpobHAs paboTa 1 https://m.edsoo.ru/1129561e
[ToBTOpenue, 0600IEHNE
68 CHUCTEMaTH3aIlis 3HAHUM. 1 https://m.edsoo.ru/b44e7673

Brruncnenue yrios: Mmexay



https://m.edsoo.ru/e84d9cef
https://m.edsoo.ru/1ba674d8
https://m.edsoo.ru/e63cb619
https://m.edsoo.ru/128cc5df
https://m.edsoo.ru/3e45e6dd
https://m.edsoo.ru/39a416b6
https://m.edsoo.ru/a3bffb57
https://m.edsoo.ru/a6a1b56c
https://m.edsoo.ru/6ffc8623
https://m.edsoo.ru/1a826542
https://m.edsoo.ru/63c1f766
https://m.edsoo.ru/d219ddb9
https://m.edsoo.ru/1129561e
https://m.edsoo.ru/b44e7673

CKPEUTUBAIOIIMMHUCS TPSIMBIMH,
MeX1y IpSIMOH U IIIOCKOCTHIO,
JIBYTPaHHbBIX YIJIOB, YIJIOB
MEX]y TIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68




11 KITACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
Ne Tema ypoka Konrpoiasbnsie | IlpakTHyeckue Jara uHpposLIe
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl

Cdepa u map: ueHtp,

1 Panuyc, AUaMeTD; 1 https://m.edsoo.ru/e6a58a2c
TIOMIA/Ib TOBEPXHOCTH
cdepsl
B3aumHoe pacrionoxeHue

2 Cbeppt u mOCKOCTH; 1 https://m.edsoo.ru/8a7eb42e
KacaTelbHasl MII0CKOCTh K
cdepe; maomaab chepsl
N3obpakenue cepsl,

3 nrapa Ha IJI0CKOCTH. 1 https://m.edsoo.ru/fle6a34a
CeueHnus mapa
Hunuaapudeckas
MTOBEPXHOCTb,
oOpa3yrorue

4 LWINHAPUYECKON 1 https://m.edsoo.ru/2d2dfe52
MOBEPXHOCTH, OCh
LWIHHAPUYECKON
MTOBEPXHOCTH
unuuap: OCHOBaHUA U
OOKOBast MOBEPXHOCTb,

5 oOpa3yrommas 4 oChb; 1 https://m.edsoo.ru/fcf68351

10113 ]Tb OOKOBOM 1
MOJHOM MOBEPXHOCTHU



https://m.edsoo.ru/e6a58a2c
https://m.edsoo.ru/8a7eb42e
https://m.edsoo.ru/f1e6a34a
https://m.edsoo.ru/2d2dfe52
https://m.edsoo.ru/fcf68351

N306paxenune uunuHapa
Ha IIOCKOCTH. Pa3BépTKa
uuinunapa. CeyeHus
WIHHIPA (TUIOCKOCTHIO,
napajuieIbHON WiIn
NEPIEHIUKYIISIPHONU OCH
HUAJIMHIPA)

https://m.edsoo.ru/666ebad5

KoHnyeckas moBepXHOCTS,
o0pa3yrolie KOHUYECKOn
IIOBEPXHOCTH, OCb U
BEPIINHA KOHUYECKOU
IIOBEPXHOCTHU

https://m.edsoo.ru/f91757b4

Konyc: ocHOoBaHue u
BEpILIKMHA, 00pa3yromas u
0Cb; IJI0IIab OOKOBOH U
IIOJIHOW ITOBEPXHOCTH

https://m.edsoo.ru/fc7babab

Y ceu€HHbI KOHYC:
o0pa3yromire 1 BbICOTa;
OCHOBaHUs U OOKOBast
MOBEPXHOCTH

https://m.edsoo.ru/adbfecfd

10

N306paxenune koHyca Ha
IJI0CKOCTH. Pa3BépTka
koHyca. CeueHus KOHyca
(TUTOCKOCTBHIO,
napajuieJIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO, IIPOXOISAIIEH
yepe3 BEPLINHY)

https://m.eds00.1u/26¢49378

11

KoMmOunanus ten

https://m.edso0.1ru/9cffd613



https://m.edsoo.ru/666ebad5
https://m.edsoo.ru/f91757b4
https://m.edsoo.ru/fc7babab
https://m.edsoo.ru/a4bfccfd
https://m.edsoo.ru/26c49378
https://m.edsoo.ru/9cffd6f3

BpallEeHus U
MHOTI'OTPDaHHUKOB

MHororpasHuk,
OTIMCaHHBIN OKOJIO C(eEpHI;

12 cdepa, BIMCcaHHAs B https://m.edsoo.ru/52fe59c6
MHOTOTPaHHUK WUJTU B TEJO
BpalieHus
[TonsTHe 00 00BEME.

13 OcHOBHBIE CBOMCTBA https://m.edsoo.ru/49a2fc48
00BEMOB TET

14 O0béM UIMHIpa, KOHyCa https://m.edso0o.ru/951324a7

15 O0BEM mapa 1 nuowmay https://m.edsoo.ru/3c663del
chepsl
ITonoOHEbIC TENIa B
MPOCTPAHCTBE.

16 Coornomerms My https://m.edsoo.ru/7a7¢3{85
TUTOIIAAIMHA
MMOBEPXHOCTEH, 00bEMaMH
IMOJOOHBIX TEN
KonTponbHas padora no

17 temam "Tena Bpaienus" u https://m.edsoo.ru/17bb757¢
"O6bembI TET"

18 Bexrop ma miockocth it B https://m.eds00.ru/72669d66
MPOCTPAHCTBE

19 CHIOAKCHHE H BbIHTAHHC https://m.edsoo.ru/11blccSe
BEKTOPOB

20 YMHOMKCHHE BEKTOPa Ha https://m.edsoo.ru/ec1{9d28

YHUCJIIO



https://m.edsoo.ru/52fe59c6
https://m.edsoo.ru/49a2fc48
https://m.edsoo.ru/951324a7
https://m.edsoo.ru/3c663de1
https://m.edsoo.ru/7a7c3f85
https://m.edsoo.ru/17bb757e
https://m.edsoo.ru/72669d66
https://m.edsoo.ru/11b1cc5e
https://m.edsoo.ru/ec1f9d28

21

Pasznoxxenne BekTopa 1o
TpEM HEKOMILTAaHAPHBIM
BekTopaM. [IpaBuio
napajuienenuneaa

https://m.edsoo.ru/81213f3b

22

Pemenne 3amau,
CBSA3aHHBIX C
MIPUMEHEHUEM MPABUIT
JICUCTBUI C BEKTOPaMHU

https://m.edsoo.ru/ca866867

23

KoopanHaTHO-BEKTOpHBII
METOJ1 IPH PEIICHUN
reOMEeTPUUYECKUX 3a7a4

https://m.edsoo.ru/1de2{f88a

24

[IpsimoyronpHas cucrema
KOOPJMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3ama4uu B
KOOpAUHATaxX

https://m.edsoo.ru/75b68161

25

Yros Mexay BEKTOpPaMH.
CkansipHO€ IpOU3BeEIeHNE
BEKTOPOB

https://m.edsoo0.ru/d5226d23

26

Brruucnenue YIJIOB MCKAY
NOpsAMBIMHA U TNIOCKOCTAMHA

https://m.edso0.ru/6b228fce

27

KontponbHas padota mo
teme "BekTopsl u
KOOpPAMHATHI B
npocrpaHcTae”

https://m.edsoo.ru/373492¢3

28

[ToBTOpeHuE, 0600MIIEHNE
U CUCTEMAaTH3aLMsI 3HAHUH.
OcHOBHBIE QUTYPHI,

https://m.edsoo.ru/339a84dd



https://m.edsoo.ru/81213f3b
https://m.edsoo.ru/ca866867
https://m.edsoo.ru/1de2f88a
https://m.edsoo.ru/75b68f61
https://m.edsoo.ru/d5226d23
https://m.edsoo.ru/6b228fce
https://m.edsoo.ru/373492c3
https://m.edsoo.ru/339a84dd

(hakTbI, TEOPEMBI Kypca
IUTAHUMETPUHU

29

[ToBTopenue, 0600IIEHNE

U CUCTEMAaTHU3alUs 3HAHUN.

OcHoBHBIE HUTYPHI,
(hakTbI, TEOpPEMBI Kypca
IUTAHUMETPUHU

https://m.edsoo.ru/71d2d412

30

[ToBTOpenue, 0600IIEHNE

U CUCTEMAaTHU3alus 3HAHUN.

3aauy MJIaHUMETPUU U
METOIBI X PEIICHUS

https://m.edsoo.ru/1bc556df

31

[ToBTopenue, 06o0IIeHNE

U CUCTEMaTHU3allus 3HAHUI.

3aauy JIaHUMETPUU U
METOIbI X PEIICHUS

https://m.edsoo.ru/117a7£57

32

[ToBTOpenue, 06o0IICHNE

M CHCTeMaTH3allks 3HaHUIA.

OcHoBHBIE HUTYPHI,
(baxThI, TEOpPEMBI Kypca
CTepeoOMeTpuH

https://m.edsoo.ru/95e5¢946

33

HToroBast KOHTpOJIbHAS
pabota

https://m.edsoo.ru/a66a7dc2

34

[ToBTOpEeHME, 0600IIEHNE
Y CUCTEMaTH3alis 3HAHUN

https://m.edsoo.ru/ff93611f

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34



https://m.edsoo.ru/71d2d412
https://m.edsoo.ru/1bc556df
https://m.edsoo.ru/117a7f57
https://m.edsoo.ru/95e5e946
https://m.edsoo.ru/a66a7dc2
https://m.edsoo.ru/ff93611f




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KJIACC
Kon o
IIpoBepsiemble npeIMeTHBIE pPe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero oo01ero 00pasoBaHnus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSMU: TOUKA, PAMasi, INIOCKOCTh
75 [TpyMeHsSITh aKCHOMBI CTEPEOMETPUHN U CIEACTBHS U3 HUX MPU PELICHUH
‘ reOMEeTPUYECKUX 3a/1a4
73 OrnepupoBaTh MOHATUSIMHU: MNAPAJIICIBHOCTh W TEPIECHAUKYJISIPHOCTh
' MPSIMBIX U IJIOCKOCTEH
- KnaccuduimpoBaTs B3aMMHOE PacIioIoKeHHUE MPSMBIX U TUIOCKOCTEH B
' IIPOCTPAHCTBE
OrnepupoBaTh NOHATUAMHU: IBYTPAHHBIN YroJl, TPaHu IBYTPAHHOIO yTJa,
7.5 pedpo IBYrpaHHOTO YyIJIa, JWHEWHBIA YTrOJd JABYTPAHHOTO YIJIa,
rpajlycHasi Mepa IBYTpaHHOTO yIJjia
OnepupoBaTh MOHATUSMH: MHOTOIPAHHUK, BBITYKJIbII U HEBBITYKJIbII
7.6 MHOTOTpaHHUK, 3JIEMEHTHI MHOTOTPaHHHKA, MPaBUIIBHBIN
MHOT'OTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIE BUbI MHOTOTPAHHUKOB (MMpamuiaa, Mpu3Ma,
‘ MPSIMOYTOJIBHBIN TTapajuiesenumnes, Kyo)
KrnaccupummpoBaTh MHOTOTpAaHHUKH, BBIOMpAs OCHOBAaHUS IS
. kinaccupukauuy  (BBIMYKJIbIE U HEBBITYKJIblE MHOTOTPaHHUKH,
. MpaBUIbHbIE MHOTOTPAHHUKH, TMPAMbIE M HAKJIOHHBIE MPHU3MBI,
napasuieNenune/ibl)
79 OnepupoBaTb  HOHSTHUSIMH: CeKyllasg  IUIOCKOCTb,  CEUEHHUe
' MHOTOIPAaHHUKOB
710 OOBSICHITh MPUHIUIBI MOCTPOSHUS CEYCHUH MHOTOTPAHHUKOB,

HCIIOJIB3YA METOA CJICI0B

7.11

CTpOI/ITL CCUYCHUA MHOTOTpaHHHMKOB MCETOJAOM CJICAOB, BBINIOJIHATH




(BBIHOCHBIE) MJIOCKHE YEpPTEXH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemarsn 3ala4U Ha HaXOXJACHUC 'COMCTPUICCKUX BEJIIMYHH I10 06pa3uaM
HJIN aJirOpuTMaM, NPUMCHAA W3BCCTHLIC AHAJIMTHYCCKUC MCTOABI IIPHU
pCUICHUKU CTAaHAAPTHBIX MATCMATUYCCKHUX 3alda4 Ha BbIYHUCICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOUYKaMM, OT TOUKHU OO HpHMOﬁ, OT TOYKH 10

IJIOCKOCTH, MCKAY CKPCHIUBAOIUMUCS ITPAMBIMUA

7.13

Pemiate 3a1aun Ha HaX0Xk/JI€HHE T€OMETPUUYECKUX BEJTMUMH 0 00pa3Lam
WM QJITOPUTMaM, IIPUMEHS W3BECTHBIC AHAIIUTUYECKHE METOIbI IIPU
pELICHUHU CTAaHAAPTHBIX MaTeMAaTHYECKUX 3a/1a4 Ha BBIYHUCIECHUE YIIIOB
MEXY CKPELIMBAIOIIMMUCS NPAMBIMH, MEXAY IPSIMOU U IUIOCKOCTHIO,

MCKAY INIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

7.14

Beruucnsate 00bEMBI W TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnHpamMuga) C OpUMEHEHHEM  (HOpMyJ,  BBIYUCISTH
COOTHONIEHUS MEXKTy TJIOMIAIMU IIOBEPXHOCTEH, 00bEMaMU MOTOOHBIX

MHOT'OTpaHHUKOB

7.15

OHCpI/IpOBaTL MOHATHUAMU: CUMMETPUA B IPOCTPAHCTBE, LHECHTP, OCh U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYPbI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MHPOPMAIUIO O
POCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, MpPEeJCTaBICHHYIO Ha

YepTekax U pUCyHKax

7.17

[TpumeHsTh reoMeTpudecKkre (GaKThl IJIs1 PEHICHUST CTEPEOMETPUIECKUX
3a/1a4, MPEANoIararoluX HECKOJIBbKO IIaroB pPELIECHUs, €CIU YCIOBUS

MIPUMCHCHUS 33JIaHbI B SBHOU (hopMe

7.18

IIpuMeHATH mpocTeHIIMe IPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAI[UOHHBIE CHCTEMBl IIPH PEUICHUH CTEPEOMETPUUYECKUX

3aga4

7.19

IIpuBOAUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOLE U

KN3HU, PACIIO3HABATE MMPOABJICHUC 3aKOHOB 'COMETPHUHN B UCKYCCTBEC

7.20

IIpuMeHATh MONy4YEHHbIE 3HAaHWA Ha IMPAKTUKE: aHAJIU3UPOBATh
peanbHble CUTyallUd W INPUMEHATh HU3YYEHHBIE IOHATHUS B IPOLECCE
MOKMCKAa pEeIIeHUs] MaTeMaTH4eckH Cc(HOPMYIUPOBAHHON MPOOIEMBI,
MOZCJIMPOBATh peabHbIE CUTYALMH Ha SA3BIKE T€OMETPUU, UCCIEN0BATh
ITIOCTPOEHHBIE MOJIEIH C HUCIOIB30BAHUEM N€OMETPUUECKUX MOHATUH U

TCOPCM, allapara ajr e6pBI, peuiaTh NPpakKTUICCKUEC 3a/la4r, CBA3aHHBIC




C HAXOKACHUEM I'COMCTPHUICCKUX BCIINYHNH

11 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
NpoBePsIeMOro .
0o0pa3oBaTe/ibHOI MPOrpaMMBbl CpeIHero o01ero 06pa3oBaHus
pe3yJbTarta
6 I'eomerpus
OnepupoBatb MOHATUSAMU: UIMHIPHYECKas MMOBEPXHOCTb,
6.1 oOpa3yromue MUIUHAPUICCKONW MMOBEPXHOCTH, IUIUHAP, KOHUYECKAsS
' MOBEPXHOCTh, 00pa3ylole KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas MOBEpPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MTOTYYSHHS TEJl BPALICHUS
6.4 KnaccuduiupoBaTs B3aUMHOE pacnoioskeHrue cephl U MI0CKOCTH
OnepupoBarh MOHATHUAMM: IIAPOBOM CErMEHT, OCHOBAHHUE CEIMEHTA,
6.5 BBICOTA CETMEHTA, IAPOBOil CJIOM, OCHOBAaHKE IIAPOBOTO CJIOSA, BHICOTA
IapOBOIO CJI0S, IIAPOBOM CEKTOP
6.6 Boruncnsate 00BEMBI M IUIOMIAM TOBEPXHOCTEH TeNn BpalleHus,
' TCOMETPHUYSCKUX TEJl C MPUMEHEHHEM (PopMyIT
OnepupoBarh MOHATHUSMHU: MHOTOTPAHHUK, BIIMCAHHBIA B cdepy H
6.7 OMHCAaHHBIM OKOJO cdepbl, cepa, BNUCAHHAS B MHOTOTPAHHHUK WM
TEJIO BpaleHUs
63 BbluucasTe COOTHONIEHHS MEXAy IUIOMAASMU TOBEPXHOCTEH U
’ 00BEMaMHU ITOTOOHBIX TEN
6.9 N300paxaTh n3ydaemble GUIypbl OT PyKH U C IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BoInonHATe (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUIyp: BHUJl CBEpXY, COOKY, CHH3Y; CTPOUTH CEUEHMS Tl
BpaIICHUS
W3Bnekatb, MHTEPIPETUPOBATh M MPEOOPa30BBIBATE MHPOPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha
yepTexax U pUCyHKax
6.12 [IpumMeHsaTh reomeTpuueckue PaKThl 11 pEHICHUS CTEPEOMETPUIECKUX




3aaa4, npearnojararommux HECKOJIbKO ITaroB pCIiCHUs, €CIU YCIIOBUSA

MIPUMEHEHHUS 3a/1aHbI B SBHOU (hopMe

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BreinmonHsITh l[CfICTBI/I?I CJIOKCHUA BCKTOPOB, BbIUUTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpAa Ha 4YUCIIO, OG’BHCHHTB, KakKMMH CBOMCTBAMH OHH

00J1agaroT

6.15

HpI/IMeHHTB [MpaBUJIO IapaJuICIICIIUIICAa IIPpKU CII0KCHUHN BECKTOPOB

6.16

OnepupoBarh MOHATUSMU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MO/1yJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yrojl MEXIy BEKTOpaMH, CKaJISIPHOE TIPOU3BEJACHHE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BCKTOPbI

6.17

Haxoauts cyMMy BEKTOPOB M NMPOU3BEJEHHE BEKTOpA Ha YUCIO, YIOJl
MEXJy BEKTOPaMH, CKaJSIPHOE NPOU3BEICHME, PACKIAAbIBATh BEKTOP

10 ABYM HCKOJIJIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTB IIJIOCKOCTb YPABHCHUEM B HeKapTOBOﬁ CUCTECMC KOOpAUHAT

6.19

Pemrate HpOCTefIIHI/IC TCOMCTPUUCCKHUEC 3a/laiM Ha IIPUMCHCHHC

BCKTOPHO-KOOPAWHATHOTI'O ME€TOJa

6.20

Pemrate 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTEMaTHYCCKHUX OTHOIICHUM U
HaXO0XKXIACHUEC I'COMCTPUICCKHUX BEJIUMYHNH 10 o6pa3uaM HJIK aJITOpUTMaM,
MMPpUMCHAA N3BCCTHBIC MCTO/bI npu pelICHUHN CTaHAApTHBIX

MAaTeMaTUYCCKUX 3aJa4

6.21

[IpuMeHATH mpOCTEHIINE IPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKHUX

3aJa4

6.22

HpI/IBOZ[I/ITB MNPpUMEPbI MAaTCMATUUCCKUX SaKOHOMepHOCTeﬁ B IIpHUPOJIC

1 )KW3HHU, paCllO3HABATh MPOABJIICHHUE 3aKOHOB I'COMCTPUU B HCKYCCTBE

6.23

[IpuMmeHsTh TOJMy4YEeHHBIE 3HAHMS Ha TMPAKTHKE: aHAIU3UPOBATh
peanbHble CUTyallMd U NPUMEHSITh U3yUYEHHbIE MOHATHUS B Mpolecce
MOKCKA pEeUIeHUs] MaTeMaTH4ecKd CQOpPMYJIUPOBAHHON MpOoOIEeMBbl,
MOJICJIMPOBAThH PeAIbHbIE CUTYaIlUU Ha SI3bIKE T€OMETPUH, UCCIEI0BATh
MIOCTPOCHHBIE MOJIEH C UCIOJb30BAHUEM F€OMETPUUECKHUX MOHATHI U
TeopeM, amnmapara aiareOpsl, perarh NPakKTUYECKUe 3a/1a4r, CBsI3aHHBIC

C HAXO0XACHHUEM I'€COMCTPHUICCKUX BCJIINYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

7.1

OCHOBHBIE MOHSITHS CTCPCOMETPHUHU. Tqua, npsamas, IIOCKOCTh, IMPOCTPAHCTBO.
Ilonstue 00 AKCMOMAaTHYCCKOM IMOCTPOCHUHU CTCPCOMCTPHU: AKCHOMBbI

CTCPCOMETPHUU U CICACTBUA U3 HUX

7.2

B3anmHOe pacnonokeHne TOpsMBIX B MPOCTPAHCTBE:  IEPECEKAIOIINECH,
MapajuyielbHbIE W CKpeIIMBaroluecs npsMble. [lapannenbHOCTh MPSAMBIX U
IJIOCKOCTENl B MPOCTPAHCTBE: NapajjiebHbIE MpsAMbIE B MPOCTPAHCTBE,
MApAIIEIBbHOCT TPEX MPSAMBIX, NAPaAUICIBHOCTh NPSAMOM U IUIOCKOCTH. YTIIBI C
COHANpPABJICHHBIMH CTOPOHAMH, YTOJ MEXJIy MNpPSIMbIMH B IPOCTPAHCTBE.
[TapannensHOCTD IJTIOCKOCTEM: rapasuieibHble IJIOCKOCTH, CBOMCTBA
napajulenbHbIX miIockocted. [Ipocreiimme mMpocTpaHCTBEHHbIE (UTYpHI Ha

TUIOCKOCTH: TE€TPadIp, KyO, mapauieenure, TOCTPOSHHE CEYCHU

7.3

[lepneHIUKyYISIPHOCTh HPSIMOW M IUIOCKOCTH: IEPHEHAUKYJISPHBIE IpsIMbIE B
MIPOCTPAHCTBE, MNpsSMbIE MApaUICNIbHbIE W MEPIEHIUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK MEPIEHIUKYISPHOCTH MpPSIMOM UM IUIOCKOCTH, TEOopemMa O NpSAMOH
MEePIEHANKYISIPHON TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXIY MNPAMON U
IJIOCKOCTBIO,  JIBYIPAHHBIA  YIOJI, JIMHEWHBIA yrojl JBYIPAaHHOIO  yrja.
[leprieHAUKyYISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 10 TNIOCKOCTH, MPOEKLUs (PUTYpHI Ha IIIOCKOCTh. [leprneHauKyIsipHOCTh
IJIOCKOCTEM: MPU3HAK NMEPHNEHIUKYJSIPHOCTH NIBYX IJIOCKOCTe. TeopeMa o Tpéx

NEepIEHIUKYIIIpax

7.4

IloHsATHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOI'OTPAaHHUKA, BBIIIYKIIBIE U
HEBBIITYKJIbIE MHOTOI'PAaHHHUKH, Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroybHas
puU3Ma, TpaHU U OCHOBAHMS NMPHU3MBI, IpsMas U HAKJIOHHAS NMPU3MbI, OOKOBas U
TTOJTHAS ITOBEPXHOCTh IIPU3MBL. [Tapamenenunen, MIPSAMOYTOJIBHBIN
napajuienenumnes U ero cporucrsa. Ilupamupa: n-yronbHas nupamMuaa, rpaHd U
OCHOBaHUE NMUpaMuibl, 00KOBas U MOJIHAs TOBEPXHOCTh MUPAMUbl, IPABUIbHAS U

yceqéHHaﬂ nupamMujaa. ONEeMEHThI Npu3Mbl U  [HAPAMUIBI. HpaBI/IHLHHe




MHOT'OTPaHHUKH: MOHATHE NPABWIBHOTO MHOIOTPAaHHUKA, IIpaBUJIbHAS IPHU3Ma U
IIpaBUJIbHAsA IHpaMUJa, [PAaBWIbHAs TpPEyrojbHas IUpamMuza WU IPaBUIBHBIN
TeTpasap, KyO. llpencraBieHne o MpaBUWIIBHBIX MHOTOTPaHHHUKAX: OKTadp,

AOJACKa’Ap U UKOCAAPYTUc CeueHus IMPU3MBbI U TUPAMHUIbI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CHMMCTPUA OTHOCHUTCIBbHO TOYKH, HpHMOﬁ,
TIJIOCKOCTH. DIEeMEHTEI CUMMCTPUU B nupamMuaax, napajjiciacnuicaax,

IIpaBUJIbHBIX MHOI'OI'PAHHHUKAX

7.6

Borunicnenue 35eMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHanu, yriel. [Lmomans
OOKOBOW TIOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSIMOH MPHU3MBI, IJIONIAIh
OCHOBaHMH, TeopeMa 0 OOKOBOM TOBEPXHOCTH MPSIMOK Mpu3Mbl. [Ltomans 60koBoM
MIOBEPXHOCTH M IIOBEPXHOCTH IPaBWJIBHOM MUpaMHIbl, TEOpeEMa O IUIOIIAIU

yceuénHoit nupamubl. [lonstie 06 06béme. OOBEM MUpPaMUIBI, TPUMBI

7.7

[TonoOubie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY  TUIOMIAISIMHU

MOBEPXHOCTEH, 00BEMAMHU MOTOOHBIX TET

11 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuuapuyeckass MOBEPXHOCTh, OOpa3yroNIMEe HUIWHIPUYECKON MOBEPXHOCTH,
OCb LMIUHApPUYECKOW moBepXHOCTH. LlunmuHzap: ocHoBaHus U OOKOBas

MMOBEPXHOCTh, 00pa3yroIas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON TTOBEPXHOCTH

6.2

Konundeckass MOBEpXHOCTh, 0Opa3yrolHe KOHHYECKOH TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON oBepXHOCTH. KOHyC: OCHOBaHMe U BepIInHA, 00pa3yromas
U OCh, IUIOIMIAJb OOKOBOWM M TIOJHOW TIOBEPXHOCTU. YCEUYEHHBIA KOHYC:

oOpa3yrolue 1 BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIalb HOBEPXHOCTH ceprl. Bzanmuoe

PaCIIOJIOKCHUC 0(1)6pr " IIJIOCKOCTH, KacaTCJibHasA INJIOCKOCTb K cq)epe, mIomanab

cepsl

6.4

I/I306pa)KCHI/I€‘ TCJI BpallICHUS Ha IMJIOCKOCTHU. PaBBépTKa OUJINHApPA U KOHYCa

6.5

KomOuHnanuu Ten BpallleHuss ¥ MHOTOI'PAaHHHKOB. MHOTOTpaHHUK, ONMUCAHHBIN

OKOJIO C(l)epbl, C(1)epa, BIIMCaHHAA B MHOI'OT'paHHUK, WJIK TCJIO BPAlllCHHA

6.6

[Tonstre 06 06béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
pSIMOYTOJIBHOTO Tapauiesenuneaa 1 ciefAcTBus u3 He€. OO0bEM HUIMHIPA,

koHyca. O0bEM mapa u wionaab chepsl




[TogoOubie Tema B mpoctpancTBe. COOTHOMICHUS MEXKAY — IUIOMIQISIMHU

6.7 MOBEPXHOCTEH, 00BEMAMHU MTOTO0HBIX TET
6.8 Ceuenus nuinuHApa (MapauieIbHO W MEPHEHANKYJSIPHO OCH), CEUEHHUs KOHyca
' (mapasnenbHOEe OCHOBAHUIO U MPOXOSAIIEE Yepe3 BEPILINHY ), CEUEHUs 11apa
Bekrop Ha miockocté u B mpocTpaHcTBe. CIIOXKEHUE W BBHIYMTAHHE BEKTOPOB.
6.9 YMHOXkEHUE BEKTOpa Ha yucio. Pa3noxkeHne BeKTopa 1o TpEM HEKOMIUIAHAPHBIM
' BekTopaM. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX C
IIPUMEHEHNEM NTPAaBUJI ACHCTBUI C BEKTOpaMU
[IpssMoyronbpHas cuctemMa KOOpPAMHAT B MIpocTpaHcTBe. KoopaumHaTel BEKTOpa.
6.10 [Ipocreiimme 3amauM B KoOpAMHATaxX. YToil MeXIy Bekropamu. CkaisipHoe

MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJI0B MCKAY HNPAMBIMU U IJIOCKOCTSIMHU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ METO IpH PCIICHUU I'COMCTPUYICCKUX 3a1a1




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon
NMpoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOrPaMMbl CPeIHEro
0o011ero oopa3oBaHus

Brnanenue meromaMu OKa3aTeibCTB, aJrOPUTMAMHU PEIICHHS 3ajad;
yMeHre (HOpMyIHpOBaTH M ONEPUPOBATH MOHATHSIMH: OTPEICIICHUE,
aKCMoMa, TeopeMa, CIICJICTBUE, CBOWCTBO, MPH3HAK, JTOKA3aTEIbCTBO,
paBHOCHIBHBIE  (DOPMYITHPOBKY; NPUMEHATh  UX;  YMEHHUE
dbopMynHpoBaTh 00paTHOE W TPOTHUBOIOJIOKHOE YTBEPXKICHHUE,
MPUBOJIUTL TMPUMEPHl W KOHTPIPHUMEPBI, HKCIIOIH30BATh METO/T
MaTeMaTUYeCKON MHIYKIIMU; TPOBOIUTH JIOKA3aTeIIbHBIC PACCYKICHHUS
MpU  PEIICHUH 3a/ad, OICHUBATh JIOTUYECKYIO0 MPaBUIBHOCTh
paccyXIeHHI; yYMEHHE OIEepPHpPOBATh TOHATHSIMH: MHOXECTBO,
MMOJIMHO’KECTBO, OTEpAIlUU HAaJ MHOXKECTBAMHU; YMEHHE UCIOIb30BATh
TEOPETUKO-MHOXKECTBCHHBIM ~ anmapaT JUlsl ONHCAHUS  PealbHBIX
MIPOLIECCOB U SIBJICHUM W TPU PEUICHUH 33]1a4, B TOM YHCJIE U3 JPYTHX
y4eOHBIX ITPEIMETOB; YMEHUE OTIEPUPOBATH MMOHITUAMU: Tpad), CBI3HBIN
rpad, nmepeBo, MK, Trpad HaA IJIOCKOCTH; YMEHHE 3a/1aBaTh U
OIMCHIBATH TPadbl pa3IMYHBIMU CIIOCOOAMM; UCTIOIB30BATh TPadbl PH

pelieHuu 3a1a4y

YMeHue onepupoBarh MOHATUAMU: HATYPAIbHOE YUCIIO, LEJIOE YUCIIO,
CTEITIEHb C LEJIBIM [T0OKA3aTeIeM, KOPEHb HaTypaIbHOU CTEIIEHH, CTCIICHb
C PpalMOHAIBHBIM IIOKa3aTelleM, CTENeHb C JACUCTBUTEIbHBIM
nokaszareneM, JorapuMm 4yuciaa, CHHYC, KOCHHYC M TaHIE€HC
IIPOU3BOJIBHOIO YKCJIA, OCTATOK I10 MOAYJIO, PAlMOHAIBHOE 4YHCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYpPaJIbHBIX,  LEJbIX,
palMOHAIbHBIX, JCHCTBUTEIBHBIX YHUCEI; YMEHUE HCIIOJIb30BaTh
MPU3HAKU JEMMOCTH, HAUMEHBIINNA OOLIUIl 1eJUTeNh U HauMEHbIIee
of1iee KkpaTHOe, aropuT™ EBKIIMAa npu pemeHny 3a1a4; 3HaKOMCTBO
C pa3IMYHBIMU TO3UIMOHHBIMH CHUCTEMaMH CYHUCIICHMS; YMEHHE
BBINOJIHATH BBIYMCICHUE 3HAUEHUI U NpeoOpa30BaHUs BBIPAKEHUN CO

CTENEHsIMH U JiorapudmMamu, npeodpazoBaHus APOOHO-paIIIOHATBHBIX




BBIPAKEHUI; YMEHHUE ONEPUPOBATH MOHATUSMU: MOCIEA0BATEIbHOCTD,
apupmeTHyeckass ~ Oporpeccusi,  IeOMeTpHuYecKass  Iporpeccus,
OeCKOHEYHO yObIBarolllasi TIeOMEeTpUYecKas IPOrpeccus; yMeHHe
3a1aBaTh  IIOCJIEJOBATEJBHOCTH, B TOM UHCJIE€ C IIOMOIIBIO
PEKyppEeHTHBIX  (GOpMyJ;  yMEHHE  ONEpUpOBaThb  MOHATUSAMHU:
KOMIUIEKCHOE YMCIIO, CONPSLKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYJb U
apryMeHT KOMILUIEKCHOTO 4ucia, opma 3anucy KOMIUIEKCHBIX YHCe
(reomeTpuyeckas, TpUTOHOMETpUYecKas W ainreOpandeckas); yMeTh
MIPOU3BOJUTH apu(MeTHYecKue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIaMU;
IPUBOJUTL  TPUMEPHl  MCMOJIB30BAaHUS  KOMIUIEKCHBIX  YHCEI;
ONEepUpPOBaTh MOHATUSAMU: MaTpuua 2xX2 u 3%3, omnpenenuTenb

MaTpHullbl, FeOMeTpI/ILIeCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue onepupoBaTh NOHATHUSAMHU: pallMOHAIbHBIC, UPPALIMOHAIbHBIE,
MI0Ka3aTeIbHbIE, CTETIEHHBIE, Jorapu(pMHUUECKHUEe, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, HX CHUCTEMBI; YMEHHE OIEPUPOBATh
MOHSTHUSIMU: TOXJIECTBO, TOXK/IECTBEHHOE NTPeoOpa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CUCTEMa YpPaBHEHHWH W HEPABEHCTB, PAaBHOCHJIBHOCTH
YPAaBHEHUH, HEPABEHCTB MW CHUCTEM; YMEHHE pellaTb ypaBHEHMS,
HEPABEHCTBA M CUCTEMBI C MOMOIIBIO PA3IUYHBIX NPUEMOB; PEIIATh
YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI C IIapaMETPOM; NPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHHUS] MaTEMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3IMIHbIX 00JIaCTei HAYKH U pPeaIbHOM KU3HH

YMeHue onepupoBaTh MOHATUSAMH: (YHKIHS, YETHOCTH (DYHKIHH,
MEPUOTUIHOCTD (DYHKIMH, OTPAaHUYCHHOCTh (D)YHKIIMH, MOHOTOHHOCTB
(byHKIMH, SKCTpeMyM (QYHKIIMY, HauOOJIbIIIee U HaUMEHbIIIee 3HAaUeHUS
GYHKIIMM HAa TPOMEKYTKE, HENpepbhiBHAS (QYHKIUS, aCHUMITOTHI
rpadpuka (yHKIMM, TEepBas M BTOpas MPOU3BOAHASA (DYHKIHH,
TCOMETPUUYECKHUIN M (PU3HUECKUI CMBICI TPOU3BOHOM, IIEpBOOOpa3Has,
OTpeNeNIEHHBIA HMHTErpajl; YMEHHE HAXOAWUTh AaCUMITOTHI Tpaduka
(GYHKINW; YMEHUE BBIYHCIATH MPOU3BOIHBIC CYMMBI, MTPOU3BEACHUS,
YaCTHOTO U KOMITO3UIIUH (PYHKLUI, HAXOAUTh ypaBHEHHUE KacaTeIbHON
K TpaduKy QYHKIMH; YMEHHE HaXOIUTh MPOU3BOIHBIC dJIEMEHTAPHBIX
(GyHKUMHA; YMEHHE HCHOJb30BAaTh IMPOU3BOAHYIO Ui HCCIEJOBAHUS
(GbyHKIMN, HAXOIUTh HAMOOIBIINE U HAUMEHBIIINE 3HAUYCHUS (yHKIIHA;,
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM armapara

MaTEMaTUYCCKOI'O aHaIM3a; IPUMCHATD IIPOMU3BOAHYTIO JJI HAXOXKIACHUSA




HaWjIy4dlllero pPEIICHHs B MPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHUYECKUX U (PU3NYECKHX 3a/1a4ax; HAXOAUTh IJIOLIAIU U 0OBEMBI
¢bury c moMoubl0 UHTErpaja; NPUBOJAUTh MPUMEPbl MATEMAaTUYECKOTO

MOJICIMPOBAHUS ¢ MOMOILBIO AU epeHInanbHbIX YpaBHEHUH

VYMeHue onepupoBaThb HNOHATHAMM: Tpapuk (yHKOUM, oOpaTHas
GbyHKIMA, KOMIO3UIUsS HYHKIMHA, THHEHHAs (YHKINS, KBaJpaTHIHAS
GyHKUMA,  pauMoOHaJIbHAas  (QYHKUMS,  CTENeHHas  (yHKUus,
TpUTOHOMETpHUYEeCKHe (YHKIMH, OOpaTHBIE TPUTOHOMETPUUYECKHE
(GyHKUMH, MOKa3aTenbHass W Jorapupmuueckas (QyHKUUH; yMEHHE
CTpOUTH TpadUKU U3yYEHHBIX (PYHKIHMA, BBIOIHATH MpeoOpa3oBaHus
rpaduKoB (GYHKUIUH, UCTIOJIB30BaTh T'PaQUKH s U3yUEHHs IPOLIECCOB
Y 3aBHCHUMOCTEH, IPY PEIICHUH 33/1a4 U3 IPYTHX y4eOHBIX MMPEIMETOB
M 3a/7a4 U3 peaJbHON JKU3HU; BBIpaXKaTb (HOpMyJaMH 3aBHCHMOCTH
MEX]ly BETMUYMHAMU; UCTIONBb30BaTh CBOMCTBA U TpauKy GyHKINHA 1s
peleHys ypaBHEHUH, HEpaBEHCTB U 33]a4 ¢ lTapaMeTpaMu; H300paxarb
Ha KOOPAWHATHOM INIOCKOCTH MHOXECTBA PEIICHUM ypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/layll Pa3HBIX TUIOB (B TOM YHUCIE Ha
MIPOIEHTHI, JOJIH U YaCTH, Ha IBUKEHHE, padOTy, CTOMMOCTh TOBApOB U
YCIIyT, HaJIOTH, 33]Ja4i U3 00J1aCTH YIIPABIICHUS TUYHBIMHU U CEMEHHBIMU
(uHaHCAMH); COCTABIIATh BHIPAKEHUS, YPAaBHEHHUs, HEPABEHCTBA M MX
CUCTEMBI 10 YCIOBUIO 33/1a4d, UCCIIENIOBATh MOJYYEHHOE PELICHUE U
OLIEHUBATh MPABIONON00OHOCTh PE3yJIbTATOB; YMEHHE MOJEIUPOBAThH
peanbHbBIe CUTyalluu Ha S3bIKE MATEMAaTHKH; COCTABJIATh BBIPAXKEHUS,
YpaBHEHHUs, HEpPaBEHCTBA W HX CHUCTEMBI [0 YCIOBUIO 3aJauH,
WCCIEeA0BaTh IOCTPOCHHBIE MOJENIM C HCIOJIb30BAHMEM alapara

anreOpbl, UHTEPIPETUPOBATH MOTYyYSHHBIH pe3yabTaT

YMeHue onepupoBaTh IMOHATUSAMHU: CpelHee apudMeTHUecKoe,
MeraHa, HauOoJblllee U HaMMEHbIee 3HAaUeHUs, pa3Max, JAUclepcus,
CTaHJApTHOE OTKJIOHEHHE YHMCIOBOro Habopa; yMEHHE H3BIIEKATh,
UHTEPIPETUPOBATh WH(OPMALINIO, TPEICTABICHHYIO0 B Ta0iMLax, Ha
nuarpammax, rpadukax, OTpakarolryto CBOMCTBA peaslbHBIX IMPOLIECCOB
U SBJICHUH; NPEICTaBIATh HHPOPMAIMIO C MOMOUIbIO TabmuI u
auarpamm; McCCIeA0BaTh CTaTHCTUYECKUE JaHHbIE, B TOM 4YHCIE C
MPUMEHEHUEM TIpaUUYeCKuX METOJ0B U DBJIEKTPOHHBIX CPEICTB;

rpa(bnqecxn uccjacaoBaTb COBMECCTHBIC HaGHIOIleHI/IH C IIOMOIIBIO




JarpaMM pacCeUBaHUs U JIMHEWHOW PErpeccun

YMeHHe onepupoBaTh MOHATHAMU: CIy4YallHBIM ONBIT W CIy4YalHOE
COOBITHE, BEPOSITHOCTb CIIy4alfHOrO COOBITHS; YMEHHUE BBIUUCIATH
BEPOSTHOCTh C HUCIIOJNB30BaHUEM TPaPHUECKUX METOJIOB; MPUMEHSTH
(bopMyJBl CIOXKEHHUS M YMHOKEHHsI BEPOSTHOCTEH, (popMyily MOTHOMN
BEpOSTHOCTH, ¢opMyiry bepHymim, KkKoMOMHATOpHBIE (AKTHI U
(GopMyJbl; OLIEHHBAaTh BEPOATHOCTH pEANbHBIX COOBITUH; yMEHHE
ONEpUpPOBATh IOHATHAMM: CiydaliHas BEJIMYMHA, PpaCIpECIICHHUE
BEPOATHOCTEN, MaTEMaTUIECKOE OKUIAHNE, JUCIIEPCUS U CTAHIaPTHOE
OTKJIOHEHHE CIyJYailHOH BeNMYMHBI, (YHKIHUW paclpelesieHus |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0Ka3aTeJbHOTO M  HOPMAJBHOIO
pacupeneiieHnd; yYMEHHE HCIIOIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHuii Uisl peleHus 3a/1a4; 3HAKOMCTBO C MOHATHIMU: 3aKOH
OOJNIBIIIMX YHWCENl, METOJbl BHIOOPOYHBIX HCCIICOBAHUI;, yMEHHE
IPUBOAUTH TPUMEPHI MPOSBICHHUA 3aKoHAa OOJIBIIMX YHCENl B
MPUPOJHBIX U OOLIECTBEHHBIX SBJICHUIX; YMEHHE OIEpPUpPOBATh
MOHATUSMM: COYETaHHE, IEPECTAaHOBKA, YHCIO COYETAHWH, YHUCIIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMEeHHE MPUMEHATh KOMOMHATOPHBIE
(bakThl U pacCyXIeHUs Ul peIleHUs 3a1ay; OLEHUBATh BEPOSITHOCTH
peambHBIX  COOBITHIA; COCTaBISTH BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MOTYUYEHHBINH Pe3yabTaT

YMeHHne onepupoBaTh MOHATUSMU: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJa, IUIOCKMHA Yrod,
JNBYTPAaHHBIA yroJ, TPEXTPAHHBIA YIOJ, CKPEIIMBAKOLIUECS MpPSMBIE,
MapaieTbHOCTh U NEPIEHAUKYIISIPHOCTD MPSMBIX U MIIOCKOCTEH, yrod
MEXKIy NPSMBIMHU, YTOJI MEXAY MPSMOM M IUIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 TIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHE HMCIOJIb30BaTh
MpU pEelIeHUH 3a/ad M3y4eHHbICe (PAKThl U TEOPEMBI IJIAHUMETPHUH;
YMEHHE OLIEHUBATh Pa3Mepbl 0OOBEKTOB OKPY’KAIOLIEro MUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIN C IOMOIIbI0 I'€OMETPUUYECKUX MOHATUH U

BCJIIMYMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTHYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL (GUTYPBL, 00bEM GUTYDBI,
MHOT'OTpaHHUK, IPaBUJIbHBII MHOTOI'PAaHHUK, CEUEHNE MHOTOTPaHHUKA,
Ky0, mapamienenurne],, NpusMa, nupamunaa, ¢urypa M MOBEPXHOCTh

BpallleH!sl, LWINHAP, KOHYC, map, cdepa, miomanb chepsl, mIomaib




MOBEPXHOCTH NMHUPAMUJbI, IPU3MBbI, KOHYycCa, IMINHApPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO Napajulelenunesia, TMpaMubl, IpU3Mbl, UIUHAPA,
KOHYca, I11apa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHUSI KOHYCa U LUIUHAPA,
NapajuleJIbHblE OCHM WM OCHOBAHUIO, CEYEHHME I1apa, IIJIOCKOCTD,
Kacawomascs cdeppl, UUIUHAPA, KOHYCa; YMEHHE CTPOUTbH CEUEHHUE
MHOTOI'paHHHKA, 1300paXkaTb MHOTOTPAHHUKH, (DUTYPBI U TIOBEPXHOCTH
BpallleHUs, UX CEUEHHUS, B TOM UHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX
CPeACTB; yMEHHME MPUMEHSATh CBONCTBA TI'E€OMETPUYECKHUX (Uryp,
CaMOCTOSITENIbHO (OPMYJIMPOBATh OINpEIENIEHUsT U3ydaeMbIX (uryp,
BBIIBUTaTh THUIOTE3bl O CBOMCTBAX M IPU3HAKAX TIE€OMETPHUYECKHUX
¢uryp, 0OOCHOBBIBaTh WJIM OIPOBEPraTh MX; yMEHHE IPOBOJUTH
kinaccuukanuo (GUryp mNo pa3iMyHBIM [IPU3HAKAM, BBIIOJIHSTH

HCO6XOI{I/IMBIC JOMOJHUTCIIBbHBIC ITIOCTPOCHUA
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YMeHue omepupoBaTh MOHATHSAMH: JBW)KCHHE B TIPOCTPAHCTBE,
TapajuIeNbHBINA EPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IMIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHWe IMOA00Ws, MOAOO0HBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbBIC U TIOJJOOHBIE (PUTYPBI, B TOM YHCIIE B MPHPO/IE,
HCKYCCTBE, apXUTEKType; MCIOIH30BATh T€OMETPHUECKUE OTHOIICHUS
NP pEIIeHUH 3a/1a4, HaXOJUTh I€OMETPUYCCKHE BEITUYMHBI (JTUHA,
yToJI, IJIOMm@AAb, O0bEM) MPU PEIICHUU 33]ad U3 JIPYTHX YIeOHBIX
MPEIMETOB U M3 PEaTbHOM KU3HHU; YMEHUE BBIUUCIIATH TE€OMETPUICCKHE
BEITUYMHBI (JUTMHA, YTOJ, IJIOMAdb, 00OBEM, TUIOMIAb MMOBEPXHOCTH),
UCTIONB3ysl M3YYCeHHBbIC (HOPMYIBI U METOIbI, B TOM 4YHCJE: IUIOIIAIb
MMOBEPXHOCTU MTHUPAMHUJIBI, IPU3MBI, KOHYCa, IIMIMHPA, TUIOIMAaIbs Cheps;
00BEM Ky0Oa, TIPSMOYTOJIBHOTO MapauIeseuea, THPaAMUIb, TPU3MBI,
WIMHApPA, KOHyCa, IIapa; YMEHHE HaXOIWTh OTHOIICHHE OO0BEMOB

MoI00HBIX uryp

YMenue omnepupoBaTh  MOHATUSMHU:  MPSIMOYTOJbHAasE — cHUCTEMa
KOOpJUHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa

BEKTOPOB, MMPOU3BEJICHHE BEKTOpA HA YKCIIO, PA3JIOKEHHE BEKTOpa IO

12 0a3ucy, CKaJIIpHOE NPOU3BEICHUE, BEKTOPHOE IMPOU3BEACHHE, YTOJ
MEXIy  BEKTOpaMH; yMEHHE  MCIOJb30BaTh  BEKTOPHBIA U
KOOPJAMHATHBIA METOJ JUIsl pEUICHUs TEOMETPUUECKUX 3a7ad U 3aj]ia4y
JIPYTUX Y4EOHBIX MTPEIMETOB

3 YMeHune BbIOMpaTh TOAXOASIIUA METOJ Ui PEIICHUS 3aayu;

INOHUMAHHUEC 3HAYUMOCTU MATCMATUKU B MUH3YUCHUH IIPUPOJHBIX U




OOLIECTBEHHBIX TMPOIECCOB M SBJICHMI; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE, YMEHHUE INPUBOIUTH
IIPUMEPBl  MAaTE€MAaTHYECKUX OTKPBITHM POCCHUMCKOM W MHPOBOH

MaTeMaTHYeCKOM HAayKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

Koxn

1 Yucna v BBIYUCICHUS

1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AeTMMOCTH UEbIX YHACEeIT

1 Pannonaneupie uyncna. OOBIKHOBEHHbIE M JAECSITUYHBIE JApOOH, TPOLEHTHI,
. 0OeCKOHEUHBIE IEPUOTUYECKUE IPOOH

13 Apudmernueckuil KopeHb HaTypaibHOH creneHu. [eiicTBus ¢ apudMeTHUEeCKUMU
' KOPHSIMHM HaTypajibHON CTENEHU

L4 Crenenp ¢ wnenslM mnokazaTteneM. CTENeHb C PpPalUOHAIBHBIM IOKAa3aTEJIEM.
' CBolicTBa CTENIEHU

Ls CHHyC, KOCHMHYC M TaHI€HC YHCIOBOIO AapryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndynble U HaTypaibHbIE JOTapuPMBbI

JleiicTBuTenpHble 4Kcaa. ApudMeTHUecKue omnepauuud ¢ JACHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubnnxEHHble BBIYMCICHUS, IPABUIA OKPYIJICHUS, IPUKUIKA U OLICHKA
pe3ysbTara BEIUMCIEHUN

1.8 [IpeobpazoBanue BoIpaKEeHUN

1.9 KommniekcHbie uncna
2 YpaBHEHMSI U HEPABEHCTBA

2.1 L{enbie u poOHO-palMOHATBHBIC YPaBHEHUS

2.2 HppannoHanbHble ypaBHEHUS

2.3 TpuronomeTpuuecKkue ypaBHEHH

24 [TokazarenbHble U JIoTapuPMUUECKUE YPABHEHUS

2.5 enbie 1 1poOHO-palIOHATIEHEIE HEPABEHCTBA

2.6 UppanmonanbHbie HEpaBEHCTBA

2.7 [Toka3zaTenbHbIe U JTOrapuPpMHUYECKIE HEPABEHCTBA

2.8 TpuroHomeTpuueCcKue HEPABEHCTBA

2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMSI, HEpPABEHCTBA U CUCTEMBI C TTapaMeTPaMHU

2.11

Martpuiia CUCTeMbI JIMHEHHBIX ypaBHEeHUH. OnpeaenuTeb MaTPHIIbI




3 OyHKIMH U TpaduKu
31 Oynkius, crnocoOs! 3amanus ¢GyHkud. ['paduk ¢yHkumu. BzanmHO oOparHbIC
' ¢bynkiuu. UérHeie u Heu€THbIE QyHKIMH. [leproanueckue GyHKIUN
OOnactp omnpenesneHuss U MHOXECTBO 3HaueHMH ¢yHkuumu. Hymum QyHKum.
32 [IpomexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' Maxkcumymbl 1 MUHMMYMBbl (GyHKuMU. HauGombiee M HanMeHbIlee 3HauY€HHUE
(YHKIIMY Ha TPOMEKYTKE
13 CrenenHas (yHKUMS C HaTypaJbHBIM U II€JIBIM TOKa3zareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpadUK KOPHS 1-0i CTETICHU
34 Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpadUKu
3.5 [TokazarenbHas u norapudmuueckast pyHKINU, X CBOICTBA U rpaduku
3.6 Toukm paspeiBa. AcuMnToThl TpadukoB QyHkuui. CBolicTBa (QyHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIEA0BATENIBHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccud. @opmyia ClI0XKHbIX MPOLIEHTOB
4 Haygaya maTemMaTH4yecKoro aHaamsa
4.1 [IpousBonnas ¢pyukuuu. [IponsBoiHbIE d71€eMEHTAPHBIX (PYHKIIHIMA
[Ipumenenne npou3BOJHON K HCCIENOBAHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxnenne HauOobIIero 1 HaMMEHBIIETo 3HaUYeHUsI PYHKLUU Ha
OTpE3Ke
4.3 [TepBooOpasnas. UnTerpan
5 MHOX€eCTBa U JIOTHKA
5.1 MHoecTBO, onepaluy Hajl MHOKecTBaMu. J{narpaMMmel Ditsiepa — BeHHa
52 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KomMOunaropuka
7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€ M TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpallCHUSI




7.5

KoopanHatsl 1 BEKTOpPEI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






